Transcriptional regulation of human corticotropin releasing factor gene expression by cyclic adenosine 3',5'-monophosphate: differential effects at proximal and distal promoter elements.
cAMP participates in the regulation of endogenous hypothalamic and placental CRF by increasing levels of both peptide secretion and mRNA expression. In previous studies we have shown that stimulation of the protein kinase A-dependent pathway by cAMP analogues or forskolin produced a dose-dependent increase in levels of CRF mRNA when the intact hCRF gene was stably transfected and expressed in the mouse corticotroph AtT20 cell line. In the present study, we explored the mechanism of the cAMP-dependent increase in CRF gene expression in the stably transfected AtT20 cell line using pharmacologic, slot-blot, and RNase mapping methodologies. Following incubation with cAMP, there was a rapid increase in CRF mRNA which was completely blocked by pre-treatment with actinomycin D, an inhibitor of transcription. Cycloheximide, an inhibitor of protein synthesis, produced an independent increase in CRF mRNA, but did not change the relative induction of CRF mRNA produced by cAMP. Solution hybridization studies using intron- and exon-specific hCRF probes demonstrated a rapid rise in nuclear CRF hnRNA, which was apparent within 15 min of cAMP incubation and preceded the rise in cytoplasmic CRF mRNA. RNase mapping studies demonstrated that CRF transcription was initiated at discrete promoter sites in CRF-AtT20 cells, and that this pattern of promoter utilization was similar to that observed in mRNA derived from sites of endogenous CRF expression, human placenta and human hepatoma NPLC cell line. Treatment with cAMP selectively increased CRF mRNA transcripts initiated at the proximal promoter site, but had little or no effect on transcripts initiated at the distal promoters. We conclude that cAMP effects on CRF gene expression occur rapidly, do not require new protein synthesis, and are initiated within the nuclear compartment, consistent with a direct effect on CRF gene transcription. This effect is mediated predominantly through the proximal promoter element, while more distal promoters are less sensitive to transcriptional activation by cAMP.